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ロスコピー (magneticresonance spectroscopy; 
MRS)や後述の機能的磁気共鳴画像法 (functional
magnetic resonance imaging : fMRI)があるが，
MRSは生体内の代謝物質の分布や脳機能の解析を
非侵襲的に行うことができる。MRSによる分析が
可能な核種は31P. 1H. 13C. 15N. 19F. 23Naな
どであるが， 中でも 1H-MRSは感度が高く測定が





























































































































































































































































































































1 )文部科学省 (2004)小・中学校における LD







3) Fombonne E (2003) Epidemiological s山veysof 
autism and other pervasive developmental disor-
ders: an update. Journal of Autism and 
Developmental Disorders 33， 365-382. 
4 )間 接次 (2002)岡山県における小児てんか
んの実態ー神経疫学的研究一.脳と発達34，95-
102. 
5 )松田真正，加戸陽子，虞田 敏 (2∞3) 自閉症
の病態解明に関する研究の現状について.岡山大
学教育学部研究集録122，95-104. 






8) Daoust AM， L加 oges岳， Bolduc C， etal (2∞4) 
EEG spectral analysis of wakefulness and REM 
sleep in high functioning autistic spec廿umdisor-
ders. Clinical Neurophysiology 115， 1368-1373. 
9 )橋本俊顕(1996)自閉症の脳内機序(最近の話
題).発達障害医学の進歩8，10-19. 
10) Courchesne E， Yeung-Courchesne R， Press GA， 
et al (1988) Hypoplasia of cerebellar vermallob-
ules VI and四面autism.N En副JMed 318， 1349・
1354. 
11) Hashimoto T， Tayama M， Murakawa K， et al 
(1995) Developmental of血ebrainstem and cere-
bellum in autistic patients. Joumal of Autistism 
and Developmental Disorders 25， 1・18.
12) Piven J， Bailey J， Ranson BJ， et al (1997) An 
MRI study of the corpus callosum in autism. 
American Joumal of Psychiatry 154， 1051-1056. 
13) Critchley HD， Daly EM， Bullmore ET， et al 
(2000) The functional neuroanatomy of social 
behaviour changes in cerebral blood flow when 
people with autistic disorder process facial 
expressions. Brain 123， 2203-2212. 
14) Hall GBC， Szechtman H， Nahmias C (2003) 
Enhanced salience and emotion recognition in 
autism: a PET study. American Journal of 
Psychiatry 1ω， 1439-1441. 
15) Gordon DW， Williams JHG， Murray AD， et al 
(2∞4) A voxel-based investigation of brain struc-
ture 1 male adolescents with autistic spectrum dis-
order. Neuroimage 22， 619・626.
16) Carper RA， Courchesne E (20∞) Inverse co町。
lation between仕on凶 lobeand cerebellum sizes 
凪childrenwi出 autism.Brain 123， 83ら844.
17) Barnea-Goraly N， Kwon H， Menon V， et al 
(2004) White matter structure in autism: prelimi-
nary evidence from diffusion tensor imaging. 
Biological Psychiatry 55， 323-326. 
18) Koller KJ， Zacker R and Coyle JT (1984) N-
acetyl-aspartyl-glutamate: regional levels in rat 
brain and the effects of brain lesions as deter-
mined by a new HPLC method. J Neurochem 43， 
1136-1142. 
19) van der Knaap MS， v加 derGrond J， Luten PR， 
den Hollander JA， Nauta JJP and Valk J (1992) 
1H and 31P magnetic reson加 cespectroscopy of 
血ebrain in degenerative cerebral disorders. Ann 
Neurol 31， 202-211. 
20) Asakura T and S錨油iraM (1994) Magnetic res-
onance spectoroscopy and chemical shift imaging 
ofthe brain. Neuroscience 20，83-101. 
21) Levitt JG， 0' Nei1l J， Blanton RE， et al (2003) 
Proton magnetic resonance spectroscopic imaging 
of the brain in childhood autism. Biological 




23) Chiron C， Leboyer M， Leon F， et al (1995) 
SPECT of the brain in childhood autism: evidence 
for a lack of normal hemispheric asymmetry. 
Developmental Medicine and Child Neurology 37， 
849司860.
24) Zilbovicius M， Garreau B， Tzourio N， et al 
-126 -
発達障害の客観的脳機能評価に関する神経生理・心理学的研究の現状
(1992) Regional cerebral blood flow in chlldhood 
autism: a SPECT study. American Journal of 
Psychiatry 149， 924-930. 
25) Ohnishi T， Matsuda H， Hashimoto T， etal (2∞0) 
Abnormal regional cerebral blood flow in child-
hood autism. Brain 123，1838-1844. 
26) Kaya M， Kar槌alihogluS， Ustun F， etal (2002) 
The relationship between 99mTc-HMPAO brain 
SPECT and the scores of real life rat担gscale in 
autistic children. Brain and Development 24， 77・
8l. 
27) Zilbovicius M， Garreau B， Samson Y， etal (1995) 
Delayed maturation of出efrontal co此exin chlld-
hood autism. American Joumal of Psychiatry 152， 
'248-252. 
28) Wilcox J， Tsuang MT， Ledger E， etal (2002) 
Brain perfusion in autism varies with age. 
Neuropsychobiology 46，13-16. 
29) Gillberg C， Bjure J， Vestergen E， etal (1993) 
SPECT in 31 children and adolescents wi出 autis-
tic and autistic-like condition. Eur Child Adolesc 
Psychiatry 2，50-59. 
30J Mountz JM， Tolbert LC， Lil DW， etal (1995) 
Functional deficits in autistic disorder: characteri-
zation by technetium-99・HMPAOand SPECT.官le
Joumal of Nuclear Medicine 36， 1156・1162.
31) Rumsey JM， Duara RD， Grady C， etal (1985) 
Brain metabolism in autism. Arch Gen Psychiatry 
42，組8-455.
32) De Volder A， Bol A， Michel C， etal (1987) Brain 
glucose metabolism in children with the auristic 
syndrome: positron tomography analysis. Brain 
and Development 9， 581・587.
33) Horwitz B， Rumsey J， Grady C， etal (1988)百 e
cerebral metabolic landscape in autism. 
lntercorrelations of regional glucose utilization. 
Gen Psychlatry 45，749-755. 
34} Boddaert N， Chabane N， Barthelemy C， etal 
(2002) Bitemporal lobe dysfunction in infantile 
autism: positron emission tomography study. 
Joumal of Radiology 83， 1829・1833.
35) Zilbovicius M， Boddaert N， Belin P， etal (20∞) 
Temporallobe dysnmction in childhood autism: a 
PET study. American Joumal of Psychiatry 157， 
1988-1993. 
36) Herlod S， Frackowiak R， LeCouteur A， etal 
(1988) Cerebral blood flow and metabolism of 
oxygen and glucose in young autistic adults. 
Psychol Med 18， 823-83l. 
37) Siegel BV Jr， Nuechterlein KH， Abel L， etal 
(1995) Glucose metabolic correlates of continu-
ous performance test performance in aduits with 
a history of infantile autism， schizophrenics， and 
controls. Schizophrenia Research 17， 85-94. 
38) Muller RA， Behen ME， Rothermel RD， etal 
(1999) Brain mapping of language and auditory 
perception in high-functioning autistic adults: a 
PET study. Joumal of Autism and Developmental 
Disorders 29， 19-3l. 
39) Muller RA， Chungani DC， Behen ME， etal 
(1998) Impairment of dentato-thalamo・cortical
pathway in autistic men: language activation data 
from positron emission tomography. 
Neuroscience 27，1-4. 
40) Castelli F， Fri出C，Happe F， etal (2002) Autism， 
Asperger syndrome and brain mechanisms for 
the attribution of mental states to animated 
shapes. Brain 125，1839-1849. 
41) Boddaert N， Belin P， Chabane N， etal (2003) 
Perception of complex sounds: abnormal pattem 
of cortical activation in autism. American Joumal 
of Psychiatry 160， 2057・2060.
42) Baron-Cohen S， Ring AH， Wheelwright S，et al 
(1999) Social intelligence in the normal and autis-
tic brain: an fMRI study. European Journal of 
Neuroscience 11， 1891-1898. 
43) Muller RA， Behen ME， Rothermel RD， etal 
(2003) Abnormal variability and distribution of 
nmctional maps in autism: an fMRI study of visuo-
motor leaming. American Journal of Psychiatry 
160， 1847・1862.
44) Bruneau N， Dourneau MC， Garreau B， etal 
(1992) Blood flow response to auditory stimula-
tions in normal， mentally retarded， and autistic 
children: a prelim恒訂ytranscranial Doppler ultra-
sonographic study of the middle cerebral arteries. 
Biological Psychlatry 32，691・699.
45) Krause KH， Dresel SH， Krause J， etal (2003) 
The dopamine transporter and neuroimaging in 
attention deficit hyperactivity disorder. 





47) Sangal JM， Sangal RB (2∞4) Attention-deficit 
-127 -
加戸陽子・玉木 i京子・英国 敏
/ hyperactivity disorder: cognitive evoked poten-
tial (P300) topography predicts treatrnent 
response to rnethylphenidate. Clinical 
N europhysiology 115， 188-193. 
48) Brandeis D， van Leeuwen TH， Steger J， etal 
(2002) Mapping brain functions of ADHD chil-
dren. Intemational Congress Series 1232， 649-654. 
49) Durston S， Tottenharn NT， Thornas KM， etal 
(2∞3) Differential pattems of striatal activation in 
young children with and without ADHD. 





52) Stuart GW， McAnaly KI， Castles A (2001) Can 
contrast sensitivity functions in dyslexia be 
e:xplained by inattention rather由加arnagnocellu-
lar deficit? Vision Research 41， 320ら3211.
53) Farrag AF， Khedr EM， Aber-Naser W (2002) 
Irnpaired parvocellular pathway in dyslexic chil-
dren. Europinal J Neurol 9， 359-363. 
54) Willows DW (1991) Visual processes in lear叫ng
disabilities. In Wong BYL ed.: Learning about 
leaming disabilities. Acadernic Press. San Diego. 
55) Hier DB， LeMay M， Rosenberger PB， etal (1978) 
Developrnental dyslexia. Evidence for a subgroup 
with a reversal of cerebral asyrnrnetry. Arch 
Neurol 35， 90-92. 
56) Leisrnan G， Ashkenazi M (1980) Aetiological 
factors in dyslexia: IV. Cerebral hernispheres are 
ftmctionally equivalent.Int J Neurosci 11， 157-164. 
57) Haslarn RH， Dalby JT， Johns RD， et al (1981) 
Cerebral asyrnrnetry in developrnental dyslexia. 
Arch Neurol38， 679・682.
58) Rurnsey JM， Dorwart R， Verrness M， etal (1986) 
Magnetic resonance irnag血gof brain anatorny in 
severe developrnental dyslexia. Arch N eurol 43， 
104ら1046.
-128 -
